Loss of ovarian function in association with a high-fat diet promotes insulin resistance and disturbs adipose tissue immune homeostasis.
Loss of ovarian function, as occurs in menopause or after ovariectomy (OVX), is associated with insulin resistance. Adipose tissue inflammation is suggested to be a key component of obesity-induced insulin resistance in male rodents. However, little is known about the effect of OVX and diet on insulin resistance in association with immune homeostasis. Thus, we conducted this study to determine how high-fat diet (HFD) and OVX, alone or in combination, impacted adipose tissue inflammation and insulin resistance. Nine-week-old sham and OVX-treated C57Bl/6 mice were fed low-fat diet (LFD) or HFD (60%) up to 16 weeks. Glucose metabolism was assessed, and adipose tissue and spleen were characterized for tissue inflammation and immune cell populations. First, we found that HFD induced glucose intolerance in both OVX mice and, to a lesser extent, sham mice. OVX mice fed LFD showed no difference in glucose intolerance compared to sham mice. Additionally, OVX mice only when exposed to HFD displayed a proinflammatory profile in adipose tissue: increased macrophages together with dominant M1-like phenotype and also increased T cells, B cells and NK cells compared to those with intact ovarian function. Together, our findings indicate that loss of ovarian function coupled with an HFD intake promotes insulin resistance and adipose tissue inflammation by disturbing adipose tissue immune homeostasis. These findings have a clinical implication in the dietary guidance for menopausal women.